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SUMMARY Page
of 71

Module No:

J

Approx. Time:

- t.

Module Title:

Preventive Maintenance

Submddule Title;

1. Introduction
2. Records. aM Schedules

3. -Implementation

,19
a. PM on' Sample Equipment
b. 0 & M Manuall..

), PM EnuipmAnt

-Overall Objective:

Upon completion of thi.s.module the learner should be able to use preventive

maintenance record5, operational and maintenance manuals and general tools and

instruments for the performing ofOeventive maintenance.

)

Instructional Aids:

Handout
AV - Overhead transparancy

Instructional Approach:

Discussio'n

Demonstration
Exercise

References: . 4 *
,

-
. .

- 1. MaiRtenance Management Systems for Municipal Waglewater Facilities EPA -430-

-9 =74 -004 ,

, ,.
N

2. MOP 11 - WPCF
,

3. Manual of Instruction for Water Treatment -Plant Operators, N: Y. Dept. of

Health
, r .

°
,

Class Assignments:

Study handouts
Read the parts of text covered in class
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Page 4 of 71

Topic:

SUMMARY

Instructor Notes: Instructor Outline:

1. The diagrams, charts and
figures are to be used
as handouts and overhead
transparencies.

2. "Hands-on" use of PM
equipment and application
of ,PM uppn specific

equipment,if available.

3. The learner should either
bring their own 0 & M
manual or the instructor
could show a sample 0 & M
manual.

4. The evaluation is in'2
parts.

aAlritten

b. Performance
evaluation

I. Introduction,

A., What is PM

B. The PM, program

C. Operatort responsibilities

D. Types of equipment used in a PM program

II. PM Record ,Supplies

A. Importance

B. Recordsy§tem "

.4'
C. Application

III. Instrumentation and .tools used to perform PM

IV. PM on sample equipments

V. *0 & M manuals

VI. Evaluation
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.

Module No:
r.

,

.

Module Title: 1

..
. ,

Preventive Maintenance

Submodule Title:

Introduction - %
Approx. Tine:

.

2 hours t

Topic: .

.

Concepts of Preventive Maintenance

Objectives:

Upon completion of this submodule, the learner should be able to:
. .

I. Define "preventive maintenance".
2. Identify the basic components of a PM- program In a water or wastewater

system. . , ,

3.. Describe the operators responsibilities in a PM program. '.

4.. Define the.different'types of PM within a water or wastewater facility.

.

,

.

Instructional Aids: . .

w .

handouts .\ ,

.

, ,

,

".

.

.

,
.

.
,

.

,

.

.

.

.

Instructional Approach: .

A

Djstussion
. . . .

.

.
.

.

,

,
.

*.

.

.

References:
.

Personai notes
. .

1

\ 4

\

*
.

.

- r * .

,

-4

.

Class. Assignments:
t

Study competed note guide

." .

. U 1

. ,

.

.

4
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Topic:

Introduction

Module. No:

Instructor Notes:

/
1. Stress the importance of

PM

Instructor Outs i-ne:

Page 6 of 71

. What is PM?

1. Protecting an investment.-
2. Avoidance of costly breakdowns
3. Keeping. costs down by "watch dogging"

equipment and inventory.
4. Keeping your facility in peak operational

condi tion

2. Hand out note guide and B. The PM program
'eXftl ai n.

.

4. Instpuctor miat, fol low

the heading in the note
guide so that the learner
can' effecti vely take notes.

1. Organize time and materials

a. PM records. .

b. Inventory
c. Man hours

Operators responsibility
.

1. Continuous observation of equipment and
records.

.

a. Musebe able to:

Detect problems and remedy them.
Operate maintenance equipment
Use records and manuals
Work with other staff '

Keep costs t a minimum

ti

D. Types of equipment cciered in ,/a PPi program /

1: Me'chani coy.

2. Electrical

1

3. Building and gruunds

.4
4. Safety equipment

46
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B. The PM Program:

th

NOTE GUIDE

C. The Operators Responsibility:

D. 'Types of EquipmeAt covered in a PM program:

it

, -I

f.

4

Page 7 of. 71
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Pagi 8 of 71.....
.11a VI UM.01.....}

Module No: -

,---

/

Module Title:

Preventive Maintenance ,

'Submodule Title: .

--1*

Records and Schedules
Approx. Time:

.

3 hobrs
.

Topic:
.

t. ,

,.,

Starting a PM record, system .

.........________

Objectivesi .. .

Upon completion of this submodule the learner should be ablesto:
.

.
,

1. Define the component stages of a PM recordS system.
2. Explain the importance of PM records in relation to systems evaluation and

cost effectiveness.
v4

.
.

..
. .,. . .

Instructional Aids:
.

<

Handouts .

-,
.

Overhead transparancies
,

Text: "Maint. Management for Municipal Wastewater Facilities". . .

. a

S
Instructional Approach: ,

.

Pfscussion
Deponstration with overhead transparancies /

, . .

.

.

References: . .

Maintenance Management Systems for Municipal Wastewater Facilities', EPA - 430/9 -'

74 -004. r
. .

. , .

MOP 11 WPCF K-,. ,

,Manual ofInstruc ion for Water Treatment Plant Operators, N. YY Dept. of H th
f,,

,

'Class.Assigilments: .

..,t /--'\____
v-Study handouts

Read the parts of text coveted i lass .

.

- r\
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opic:

PM Equipm6nt (Records and Schedules)

1. Provide sample handouts
.#1, 2, 3,.4 and overhead
transparanties for each
item in "B".

2. Divide-class into groups
of 3 or 4 persons for
Part C. Each group
work with a specific piece
f" equipment.

47.

Instructor Outline:

sera 0:1117111

Importance of records for a.-PM program

1. Indicate trends in equipment efficiency
2. Show cost effectiveness of maintenance

prograM.

. Records system - Define and demonstrate each of.
the following:

1. Plant log
2. Equipmentcatalog 4
3. Maintenance record:' ID card

record
4. Inventory cards

service

. Application

1. Have learners prepare record systems or
equipment that is on hand.

Review

1. QuestiOns'and answers onPartC
2., DiscUts application of record syitels to

,_wAter and wastewater facilities 'of various
sizes and types.

Jo

ti
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HANDOUT #1

Typical Daily Treatment Plant- Log Entry

Small Activated Sludge Plant
)

Thursday, August 4, 1977

D. Clampe, Superintendent. F. Smykes, Operator-Chemist. L. Jerkin's,

Mai ntenance.
. ,

7:00 a.m. Collected flow data, plant checkout, found ski;nner(trough

7:15 a.m.

8:30 a.m.

clogge4 with grease and floating solid. Pump41 in lift

station warm and not 'pumping: -Chlotrinator injeete-r')ine
,

clogged.. Tuned Pump.#1 off. 'Reviewed log entry. for,) .

Wednesday.
. .

.

Cleared Winner trough and chlorine line cleaned bar screen-

and grit chanter.
t .

Pump 1(1 clogged with bed sheet. Pinp Was pulled, impeller

cleared and reinstalled: Put #1 back in service.,

10:00 a.m. Smykes, completed daily sampling and began analysis. Jerkins

completed .claify lubrication and clean up routine, Coffee.
break', -

11:30 a.m. ~Ned seal for effluent pump #2. Invoice #5086 from

McFern Mandfacttfring Co.

1:45 p.m. , Reviewed lab data:- Sent Sikes to adjust air, up 5 cfm. and \,

begin wasting solids/to the dige

2:30 p.m. Assisted by Jerkins' effluent pump #2 was reassembled and put

bad( into service. 1200"gal. of sludge wasted to digester.

11
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Page '11 Hof 71

2:45 pm..

3:15 p.m.

3:30 p.ffi. Notified,Smykes to begin monthly indtstrial monitoring'-prOgra

on MoPday;' August 8.

4:00 p.m. Final plant checkout completed.' Rained 2.5" and
,

still_
'

P.

FloWiricreating.rapidly.- Agreed that Jerking would work an

.0

1-tea\, rain began. Visited by.,1;layor concerning (odor Co laint

Explained that recent high flows have caused excessive.

,hydraulic loadings W6ich have washed solids to thelpol{shing

ponds causing putri ftcati on in lagoon.. Stressed neceiity-,

to step up I/I study.'

Found chlorine injection line "clogged main. Automatic Valve

partly open: Will repair tomorrow.

extra shift, If, trouble occurred :to contact me .at home.

Bar screen and grit chamber lead again to prevent priblems

through*ihe night:'

D. Clempe, Superintendent

-
L
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:Page .12- of

10.

HANDOUT #2

equipment Catalog: Small IronFiltration Plant

North well

11. Well pump

12. , Head gauge

13. Check valve

14. Force main

15. Automatic controls

16. Building

S 4(

. .South well

'21. Well pump

22. Head gauge

23: Check valve

24. JArfEe'reatn

25. 'Automati c controls

26. Bui-Ialng

30. Elevated storage tank

31. Altitude valve

32. Altitude -1Pressure gauge

33. Catlodic protection

40. Pressure iron filters.

41.., Filter closestr)tO

4 Middle filter
43. Furthest filter

44. Force main

entrance

13

N
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50. Chlorination equipment

51. Chlorine cylinders

52. Regulator

53. Rotameter

54. Feed line

55. Hi gh pressure pump

56. Injectors

57. 'Injector lines

I

14
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Page, 14 of

HANDOUT #3

Equipment I.D. Card

Equipment 4e(

Name:. Turbine pump

Serial No: 2033568

Model: 42 G

Size: 6 inch

No. Bowls: 6

Rate: 250 GPM

Head: 134,ft:

Electrical

Lubrication

Motor bearings: Slimyslick #40

or equivalent
7

Seal: Grithngock A14 .or

equivalent

Rame: Pump motor

Serial No: D 266 SAI

Model: 334

Man: Ampashuck Corp.

Voltage.: 220 amps 9.8 RPM 1760

Phase 3 Frame F-1 H.P. 10

Ar

Maintenance
Work to be Done Frequency

Check seal lube 1 /day

Check for vibrations 1/day

Check running amperage 1 /week

Lube*motor bearings 1/6 months

Pdll pump and inspect 1/yr.

10

r-

15

1
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HANDOUT #4

Service Record

Page4 15 of 71

-11011,- NotameN01111,

Cat. No. 11

Date Work Done

2-1-71

2 -4 -71

2-10-71

Pump pulled for inspection

Seal replaced

Shaft aligned

Motor rewound"

Bearings lubed

Motor bearings lubedf,'

Ns,

16

D. S.

D. S.

D. S.

$.



Page o 71

HANDOUT #5

Inventory Card

Item Description: Mechanical seals for well pumps #1 and #2

Quantity: Max. 4

Min. 2

Date

Inventory Information.

Quantity stocked Quantity in Use Supply Info:

2

nc
1

.1

147

2 Slippery Seal Corp.

Cat. No. 4822
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Pali 17 of 71

. .

Module lip: Module Title:
.,
A

' ,

Preventive Maintenance e

Si module Title:
.

.

PM Equipment, /'

.
'NApprox. Tice:

6 bou ri

.

Topic: '
'

. ,
.

Instrumentation and Tools '"'

Objectives: ,

. _ .

Upon tie completion of this submodule the learner should be able to'identify and

manually operate: -,, ; .

\ 7. Feeler gauges ,

1. Pressure moneneters. v 8. Runout gauge

. volt - ohm - Amp meter 4
9. Depth gauge

3. Inside and,outside Calipers 10. Vacuum gauge yls! -..., .

4. Tachometer ,,,,,, 11. Altitude gauge --"'' ''

5. U...1. meters ,:,,-. 12. Lubrication apparatus
.

6. Full wrench set 13.. ''Thermometer

,

Instructional Aids: . ,
N..

, .

.

Items listed above '

,

. .
.r

instructional Approach:

Demonstration
Physical manipulation of equipment g

'Discussion
...

,,.,

.

...........-

References: s

.

.

Manufacturers Operating Instructions .

, . . ,

. .

.
.

.

- . .
.

. -.

Class.Assignments:
.

Physical practice with equipment.available
1 .-?,---

, ,--,



Page 18 71

Module No:

PM Equipment-4Instpmentation and Tools)

Imstruttor Notes:

.

instructor Outjine

. Have enough of-each item
listed so that each class
member can physically
handle and operate all of
them.

. lt,sa,fvf instruments and

tbols should be according
to manufacturers
instruction

. Have process eqUipment
available sb that .these

items listed can be used
by the learner in an
actual working ippction

4. Divide class into groupS
of 3 or Cpersons

. Tools useful in a PM Program
..*

1. Discuss the use and purpose of each of the
following items:

a. Volt - ohm - amp meter
b. Tachometer
c. Full wrench set (If norp-ossible to

obtain a full set then list missing pieces
d. Inside and outside calipers .

e. Elapsed time meters
f. gauge
g. Runou gauge
h. Depth gauge
i. VacuuM gauge
j. Pressure Manometer
k. Altitude gauge
1. Lubrication apparatus
m. Thermometer

0

2. Demonstrate usa

a. Use each of the items listed above
in a working, application, so that

learner can observe the proper
usage of each item.

3. Assign all members of the class to manually
operate each of these Items (small groups).

B. Review

-.1. Discuss with learners their experiences
with equipment..

2. Discuss how this equipment c an be used in
their own working applications in their
'own water and wastewater facilities.

19
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Page 19 of 71

Module No: .Module Title: , .

N)
)

' Preventive Maintenance i

Submodule Title:

Implementation . .

Approx. Time:

4

1 4 hours

.

Topic: .

PM on Sample Equipment

Objectives:

Upon the completion of. this submodule the learner be ale to
'N.

1.. ,Physically locate maintenance points on randomly chosen pieces of water
and wastewater equipment. -1

2. Explain the use of records in correllation to' the sample equipMent.
3. Wrlte an emergency plan in case of process equipment breakdown;

.

1

4
Instructional Aids: ,,

, .

k '

Handot
Equipment on hand ,' ,
Overhead'transparancy

6

. .

. .

Gs
.

Instructional Approach: .
.

Demonstration -,

Discussing,
Small group participationI. , .

.

References: .

. .

MaintenanceI,Management Systems for Municipal Wastewater Facilities EPA- 430/9 -74-

004,
.

MOP/11 - WI:1OP k.... ..,

.

Manual of Instruction for Water TreatMent Plant Opera ors, N. Y. Dept. of Healti

.
.

,*
.

I

. .

.

i

Class Assignments: .
,

.

, t

Study handouts , .

Read the partt, of text covered in class. ,

20



'Topic:

PM or Sample Equipment:

Use overhead transArancy
and handout

Class will divide idto groups
of 3 or 4 individuals. Each

group will produce one set of
written material. Instructor
will work among groups.

,Page 20 of 71

Instructor Outline:

a. Discussand 'describe PM points'generally found
on most water and wastewater equipment.
Examples - grease fittings, electric leads,
sies, bearings.

B. Discuss working PM poipOinto an organized
records system.

C. Deicribe and demonStrate how to develop a
troubleshooting guide for emergency operation
planning.

. Application

\1. Class' will physic)lly locate, write up
P1 records, and trouble shooting guide

actual pjeces of water and wastewater
quipment op hand.

General class discussion of work accomplished
An the gr0upi.,

21
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Peas 2

TOUSLE SHOOTING CHART fl

Motor -will not run on either "hand" or "auto"
a

Does

[

it make-a humming noise
but wilt} not ttirn

Turn OA svitch%to
h d poe tIon, does
starter pull in '

O

sh starter jet
tton(very firmly)

Check control single phase
breaker to see if tripped

0

Yes 1
Cheek,'

Is 3 'phase,

breaker
trip`ped

Mi. 3 phase
voltage at,
starter V
terminal"

Put voltmeter between terminal
v/white-vire,Won it at bottom
center of pank (neutral bar)
and terminal with colored vire
on it at bottom of starter
behind power terminals. Does
it have 110 to 130 volts
present?.

Yes

Check with voltmeter
for 110-130 volts
between terminal with
white sires on it at
bottom Center of panel
and terminal wit white-N
vire omit at top of
starter, is voltage
present?

No

r---Yes --- No
44 .

"White %fArreilit starter-Is not

connected to neutral block
(one with abite vire on it at
'bottom

with
of panel)

No

4;

ti

Yes

. Check

t I

For-low vo/tage , #

incoming power supply-

At,motor terminal boa
for one line open or no
voltage on one3lineof
3.phase power supply.
make sure other motor
'is not' running

Check, for voltage between
neutral bar and terminal on
HOA-!svitch with same colt'

vireason.starter 100-
130 volts present ,

No,Fre
Wire between'starteri
and switch is open

Push with screwdriver on one
of the two little squares on
front of st
armature is
up..Does it

o see if the
hysi lly bound
traveltfriely.

ITake starter armature apalst
and find scarce of sticking

Yes

Replace coil
of starter

a

.fP

Check for vo tsgi between neutral'
'bar end solid yellow vire on HOA
switch, is voltage present?

res
'Replace]
switch.

I ° m.

1 ,
Check volOkge on lord
side of single phase
control breaker,is
110-130 present

No

ph &'se control breaker,.

Check for/oltageon
line sid or single

No I Ye)

-Yes

There is an open
birtveen breaker
and HOA switch'

Replace .control

circuit breaker

.=1

t



Page 22 of "r71

-Module No: Module Title: ,

---..__(1....c )(
. Freger)ti've Maintenance ,

Submodule Title:

,
I plementationApprox. Time

Topic:

3 hours ,:0 & MManuals

,
Q .

,

Objecti vei: /.

r

P ,

The learner will des6ribe the use of operation and maintenance manuals in
relation to same spedific pieces of water and 'wastewater equipment.`

. , "01.,

o ..
. 1 *\....../

A
fr

,
7i , ..

- -1 I .
t . A

InstrUctional Aids: _ , ..-
. .

.
Handout - <,

Overhead transparancies ° - .4., .

. \

InStructional Approach: - . . ,
4 ,

Discussion lf,,- . , 4

Overhead transparancie

0 . .

,........
References: -

Manual of Instruction for Water Plant Operators, Health 'Education. Service,
Albany, N. Y. . ---.. ,

MOP 11, WPCF . .

g
/Operation of stewater Treatment Plants,.Sacramento State College,

Class Assignments: ,

Review handouts . .
.

.

23
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Module No:

7M1...,

0.0000
Page 23 71

0 & M Manuals

Instructor Notes:

e )

1. Hand out sample 0 81.M
manuals.

A-

(

2,. Hand out copies of the
pump curve. Learner wibl
follow as'the instructor
demonstrates its use on
overhead transparancy.

4

N

41

4

-)v e
I

Instructor Outline:

. The 0 & M Manual

1. Have the learner follow through their
of the manual making special dbite of:

a. Start-up procedures
b. All graphs and illustr

;-
ations

c. Emergency procedure
d. 'Maintenance recommendations

I

2. Pump curve

copy

a. Knowing recommended pump rates can
indicate if there are problems with
the pump or piping.

CThe pump curve is usually part of a good
0 & M Manual.

24
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WET WELL MOUNTED LIFT STATION

MAINTENANCE MANUAL INDEX

Description

Warranty

Bulletin
RS

Outline Drawing

Engineering Order

I
Wiring Diagram /
Installation Instructions

Operation and Description of Components
Pi

Instructions for Initial Operation

Maintenance Instructions

Motor Maintenance Instructions

Trouble Shooting Guide

Service Procedures

Pump Assembly Drawing

Mechanical Seal Replacement
IC

S&L 'Wafer Check Valves

NO

Identification Number

808

88B101- (D)

86D101

VCCUU M Pump Gast Model IVAF-10M100X

Float Check Valve 87A78

Special Information -And/Or Bulletins

Number of Copies

.

1
f.

25
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'V

Doatription

Warranty....4_

Bulletin

Outline Drawing

6" WET.WELL MOUNTED LIFT STATION
.,.. es,

MAINTENANCE MANUAL INDEX
,i ., 4- fir, \

Identification Number

Engineering Order

.2 A
Wiring Diagram'

Z5

e/

O

- Installation Instruction's
4

Operation and Description of Components

Instructions for Initial Operation

Maiotenanc Instructions
I

Motor Maintenance' Instructions

Trouble Shooting Guide

Service Procedures

Pimp A,ssambly Drawing

Mechanical Seal Replicement

S&L Wafer Check Valves 4;14

Val Pump

Float Check Valve'

4

.r-

Spatial infOrmatiOn And/Or Bulletins

N

.".

O *

Number of Copies

,

605

86D1.07 (B)

-4

86D101

Gast Model AVCF-13-M400X

87A76
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"Sa&Cfedf/e:/e461,
SMITH & LOVELESS, Division of the Ecod ne Corporation. Lenexa,- Kansas. manufacturer
of the Factory Built Pump Station guarantees it to be free from defects in materials and
workmanship for a penod of up to one year Lommencing at the time the pump station
is placed in operation by SMITH & LOVELESS- authorized persqnnel, but in )io event
is the pump station guaranteed for longet than 18 months from the date of shipment.
This guarantee is contingent upon start-up of the pump station by SMITH &
LOVELESS-authon7ed personnel and the guarantee will he voided if start-up"is performed
by anyone else.

I I II1iiCIII111111/

SMITH & LOVELESS will be the single source of responsibility to the owner for the
guarantee of the pump station and all its Lomponents priwided h SMITH & LOVELESS.

During the guarantee penod, if all y part is defectR c or fails to perform as specified when
operating at desigi conditions and if thL piimp station has been'proteLted prior to start-up
acid has been installed operated, ind maintained all in ,i'LLordanee with the written
instructions provided by SMITH & LOVELESS. SMITH &)_,OVELESS will exchange free
of char0 a replacement for such defective part Defective parts'must he returned by the
owner to SMITH LOVELESS. /if so requested.

When covered by the above guarantee,. SMITH & LOVELESS will provide, without cost
to the owner, such labor as may be required to replace, repair or modify the collowing,
but no other, major components the tank and baffle structure, pumps, pump motors,
cast iron piping and valves. Except for labor provided by SMITH & LOVELESS under
the preceding sentence; the cost of labor and.any other expenses resulting from replacement
of defective parts and from installation of parts furnished under this warranty shall he
borne by the owner.

SMITH ,Sz. LOVELESS will not assume responsibility for the cost of any rdpairs or
alterations made to the pump station structure or its components unless SMITH &
LOVELESS har'given specific written authority therefor. ,

.

The. replacement or repair of parts nornAlly consumed in service, such as pump seals.
light bulbs, oil, grease,. packing. etc.. ale considered as part of routine maintenance and
upkeep and such parts are not eligible for exchange free of charge under this warranty.

`SMITH & LOVELESS makes no other warranty either expregds or implied and specifically
disclaims any warranty as to the merchantability of the Factory Built Pump Station and
as to its fitness for any particular purpose. SMITH & LOVELESS is not responsible for
contingent liability or consequential damages of any natureresulting from defects in design,
material, workmanship, or in delays in delivery, replacements, repairs or otherwise.

Ecodyne Corpoi.atibn'
Smith & Loveless Division
An Affiliate of Trans,Union Corporation

P.C. 07, 08, 09, 1 0 . 3 3 , 1 2 . 1 3 , 3 5 , 1 6 , 17,.18, 19
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FACTORY-BUILT, EXCLUSIVELY :By THE
WORLD LEADER IN THE LIFT STATIOW'
INDUSTRY

0 Low Cost

ss,
Easy Installation

la Minimum Maintenance

Id
$

Azi Dependable 28.

Smith, & Loyeless Division
Ail Affiliate 'of Trans Union airporation

Ao.
41"Lenexa, Kansas. 66215
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VACUUM-PRIMED WET WELL PUMP STATION
t

another exclusive "first' from Smith & Loveless.
. .-

Control panel
Thermostatically

controlled
electric heater.

S&L Sewage pumps

Priming probe

Hinged fiberglas.-----

Manhole cover for
access to wet well.

Discharge eccentric
plug valve 1

(3-way 'valve furnished .

WO 6" piping)

4.

Flexible
coupling
(by S&L).

Discharge piping
(by others).

Suction pipe
extension

(by others).4

.,

Patented

0

/

cover.

Priming
solenoid valve.

Vacuum dumps.

Float check-
valve and

filter.
...1.,4

Lifting loop.

Resilient Seat
check valve.

High-level,,
displacement

switch.

Low-level
displacement

switch,

Pump cutoff
displacement

switch: .
, . i,

1



Smith & Loveless . . .

the world's largest manufacturer of factory-built sew,ge
transfer'and treatment equipment

The Wet Well Mounted

rit.3fhi=,1,0

11411111111 is 14 po

I

Printed in USA

Pump Station . . . HOW IT WORKS

When the wet well level rises sufficiently tOtilt the
low level ON displacement Switch, the vacuum
puinp, connected to the, base pump, will activate
and prime the base pump. When the liquid level in
the base pump reaches the level sensing probe the
vacuum pump will shut off and the pump will
immediately start.

If the inflow to the wet well is greater than the
capacity of the base -pump the wet well level will
continue to rise and tilt the high level ON displace-
ment switch This will cause the standbyVacuum
pump to activate and prime the standby pump. As
soon as the liquid level in the standby pump
reaches the level sensing probe the vacuum pump
will shut off and the standby pump will immediately
start.

The liquid is forced up the suction pipe through the
centrifugal pump, out through the discharge pipe,
through._a resilient seat check valve and a ,dis-
charge valve into the force main..

The pumps will decrease the wet well.level until the
pump cutoff displacement switch tilts down and
opens. This shuts .off both pumps. The pumps resr
main primed and the vacuum pump will not come
on unless the liquid level has fallen belo9t, the level
sensing probe and the low level ON displacement
switch has been tilted.

Smith & Loveless Division
An Affiliate, of Trans Union Corporation

Lenexa, Kansas 66215

Manufactured by Smith & Loveless and its licensees at
Onfario. Canada Osaka, Japarf Denbighslire, England Brussels. Belgium

Helsinki,,Finland Sydney, Australia Kingston, Jamaica

"First to DoThings Better"
31
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INSTALLATION INSTRUCTIONS
FOR

FACTORY-BUILT WET WELL MOUNTEQ:#LIFT STATION

Your Smith & Loveless pump station is a complete
fectory-built unit: including all equipment ready
to operate. It has been thoroughly tested at the
fcctory by actual operation on our test flbor.
Every item of mechanical and electrical equipment ,

has been operated and found free of defects.

ELECTRICAL POWER

Lack of electrical services can create long delays
in completing \an installation. Therefore, it is

advisable to notify the electrical contractor and7r
the local power compahy, well in.ed_y_anee-01 ttie
actual installation, pf the requirements for the
ele:.:trical service.

N

ELECTRICAL SERVICE REOUiNEY.ENTS

tion 'requires a 3-phase, 60 cycle pov.)
plus a 20 ampete, 115 volt, single phase,

'60 cycle control rcuit supply.

A' weatherproof fused disconnt switch' mtp.tt b:
provided for station power service and
separate weatherproof fused distonncol fo
the single ,Phase service except wars
4-wire,' 115 volt phase to ground service it:

provided. ,

All station power services-muven nounted on the
service pole .to the station aria should
following size:

The s
sup

.
230 VOLT, 3-PHASE, 3-WIRE POWER VITO SEPARATE'

. 115 VOLT,, SINGLE PHASE SERVICE FOR-AUXILIARIES .

Motor Fusible Entrance ' Fuse Size . Conduit Wire
HP Switch Size (Amperes) Size Siie

(Amperes)

1 30 '. '-' 15 3/4! . #12
2 30----\ 20 314" , #12
3
5 .4,

7-1/2

30
60
60 ,

-Nci...:

. , 4.

25
45
60 *

3/4",
3/4"

1"

#10
# 8
# 6

10
15

100

213(3

-

.

,100
175

'9"---' =. 1-1/2"
1-1/2" L

# 4,
# 2

460 VOLT, 3-PHASE, 3-WIRE POWER WITH
SEPARATE 115 VOLT, SINGLE PHASE SVIVICE

FOR AUXILIARIES _

Motor
HP

Fusible Entrance
Switch Size

(.. (Amperes)

.-----.
Fd' Size
(Amperes)

Conduit
Size

Wire
- Size.,

1

2
3
5
7-1/2

10
15

,. 30
30
30
30
30
60

100

10
10
15 ,

25
30 ,

50
3 E 70

'3/4",
3/4"
/4"

3/4"
3/4"

1"
1-1/4"

#12
#12
#12
#10
#10
# 8
# 6
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The sewage pump. lit Smith & Loveless pump
stations are eqUipped with nonclog impellers that
pass 3" solids and very effectively handle solids
commonly found in sanitary sewage: however, the
pumps 'will of handle large rocks, bricks, sticksIvyand other vymateriari of a similar nature. To
prevent damage to the pimps, it is very important
that the wet well be thoroughly cleaned before the
initial start-up.

INSTAL LATION1

LIFTING THE STATION

The weight of atation with 4" piping will not
exceed 2,000 pounds and a station with 6" piping
will not exceed 4,000 pounds. The station should
be lifted by -:-.king a sling in the lifting hdoks
on the base plate. The station may be lifted into
place on the manhole: If the lifting device has
sufficient swing, the suction pipes provided by the
customer may be bolted to the suction flanges of
the station and the station lifted into place as a
unit. Refer to Section on Mounting Suction Pipes
to assure ("um tight<connections.

CAUTION: Be sure the station" is rotated
so the discharge pipe will align with the farce main
pipe. Prior to setting the station on top of the

..-- manhole, a layer of grout should beprovided on
e top surface of the manhole for the station to
d down in. This gives the station firm support

nd reduces noise transmission:

MOUNTING SUCTION. PIPES

If the suction pipes are to be mounted in place
after the station is set, the length of suction pipes
should be the distance from the suction flange to
the bottom of the well minus six inches. Check
the factory order for suction pipe size. The suction
pipe furred by the customer should have a 150
lb. steel lange or 125Th. cast iron flange to mate
with the suction flange on the station.

The suction pipes may be lowered into the wet
well through the manhole outside the station. Once
the suction pipe is inside the wet well, it may be
rested' on the bottom. The pipes can then be ,
elevated frotn the bottom of the manhole K) they
can be bolted, to the suction flanges.

01/1/0.

The bolts, gaskets and gasket sealant required to
mo nt the suction pipes to the station, have been
sup lied by the lift station manufacturer. These

located in a bag tied to the lifting loop inside
the station. Coat both sides of the asbestos ring
gaskets with a thin coat of the gasket sealant
(Permatex #2.) When tightening the suction flange
bolts, use a crisscross pattern to assure even

Installation Instructions
Page 2

pressure distribution on the asbestos ring gasket.
This is important because a bad connection at the'
suction pipes can cause a failure' in the vacuum
priming system._

WET WELL LEVEL CONTROLS

The lift station is provided with three displacement
switches. These,, initiate the pumping cycle. The
low level displeAment switch should be installed
so it hangs 12" minimuntf above the bottom of
the suction pipe. The "LL ON" anth"FIL ON"
displacement switches should then be adjusted so
they are the distance above'lhe bottom of the
suction pipes as required. These switch levels can
be adjusted by loosening the cord grip nuts inside
the station and adjusting the height

CONNECTING ELECTRICAL POWER

The station is provided with a 1-1/4" or 1-1/2"
conduit connectedKhrough the base plate. Powkr
should be brought into: the station .through thr
connection. The three 230 or 460 volt power wires
should be connected to-the three terminals marked
"A", "B" and "C". The 115 volt single phase
connection should be made to the marked terminal
and the ground lug.

Briefly "jog" each pump motor usihg the
"Hand-Off-Auto" switch and check for -proper
motor rotation.

REMOVE DEBRIS

A non-clog sewage pump will normally pump
anything which can go through the valves, elbows
and piping. All trash and debris too large to pass
through the station piping must be removed from
the upstream manholes before placing the station
in service.' Normally, such debris cannot enter a
properly designed sewer system as it cannot get
through house plumbing, fixtures; however, some
may have been left the Workmen during
ccettruction or through vandalism.

It is much° easier to remove such materials before
starting up the Station

The station is now ready to startup.

NOTE: Do not attempt,to start up the station
until you have read this entire manual
carefully, then follow the instructions step by
step. 4

.
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. WET WELL MOUNTED
OPERATION AND DESCRIPT

Refer to the picture in the
of this manual for location and

MECHANICAL OPERATION:

There are three switches in the wet well. These
switches do not float. They tip as the water level
rises about them. The tipping of the case closes
a mercury switch inside the case. The intermediate
level switch, when actuated; provides power to the
centrifugal pump motor starter. If the pump is not
primed, the vacuum pump will run until the water

t't level reaches the electrode probe. Water touching
the probe will energize the electrode relay which
will cut off the vacuum pump and energize the
centrifugal pump motor starter. The centrifugal
pump will pump the wet well level down to low
level we well switch. The low level switch will
break, shutting off the centrifugal pump. This
process will repeat itself as the wet well level rises.
Should one pump fail to handle the flow to the
wet well or upon failure of one pump, the wet
well level will rise to the high level switch. The

-high level- switch will energize the vacuum pump..,
of the high level centrifugal pump. When the
centrifugal pump is. primed, the water level will
reach the probe and energize the electrode relay.
This will send power from the high level switch
toy, the motor starter of the high level pump and
cut off the vacuum priming pump. Both centrifugal
pumps will operate until the wet well level drops
to the low level wet well switch which will cut
off both pumps.

VACUUM ,PRIMING PUMPS

The vacuum priming 'pumps operate only if the

wet well level calls for a centrifugal pump to
operate and if the pump called for is not primed.
There is a three-way solenoid valve in each priming
line. When the vacuumlriming. pump is not
operating, this valve closes off the line to the
centrifugal pump. The sealed valve holds the prime
in the centrifugal pump. The vacuum priming
pumps are self-lubricating piston type pumps with
single phase capacitor start motors requiring no
lubrication. These pumps are corrosion resistant.

SOLENOID. VALVES

There are '3-way solenoid valves in each priming
line. These valves seal off the centrifugal pump
when the vacuum pump is not operating. This
holds the prime in the centrifugal pump. The,
3way valve oppns the tine to the float seal trap
to atmosphere Afhen thevalye is de-energized. This
all occurs when there power on the 3-way
valve. When the 3-way valve is energized, the

^No

38

PUMP STATION
ION OF COMPONENTS

bulletin at the front
orientation of components.
vacuum pump is connected to the centrifugal
pump through the _float trap. The 3-way valve is
stainless steel.

FLOAT TRAP 6'

The float trap is in the priming line to prevent
any water getting to the vacuum pump. If water
enters the priming line, it will fill the bowl on the
float trap causing the-float to rise and seal off the
vacuum line. Every time the 3-way solenoid valve
is de- energized, it will vent the float trap and the
drain check in the_bottom will open and drain the
float trap.

DRAIN CHECK

The drain check is a poppet check valve that closes
when a vacuum occurs in the float trap. The
in-rush of air through the check overcomes the
weight of the poppet and the poppet rises to the
closed position. When the Mat trap is vented, the
weight of the poppet drops it Off the seat

downward and opens the check to drain the
contents' of the float trap.

V- STRAINER

There is a V-Strainer at the centrifugal pump. Itss',-*
purpose is to trap any debris that might 1.
accidentally enter the priming line. It is brass with
stainless screen.

ELECTRICAL OPERATION

BREAKEI3S

There is a 120 Volt single pole control circuit
breaker that energizes the control. cireutt.. This
breaker powers the .two electrode relays through
the priming probes. The breaker powers the
altemator, Motor starters, vacuum pump, solenoid
valves, and cooling fan.

DISPLACEMENT SWITCHES

These switches, as described before, initiate the
pump cycles. They are mJrcury switches in a
weighted float ball that tips. The power from these
switches passes through the alternator.

ALTERNT4TOR

The alternator is a 16 hour timer that. operates
a micro-switch. The timer is set to change Position
every eight hours. The. switch is double-pole,



double throw and switches one pump, from low
level to high level and vice-versa.

ELECTRODE RELAY

This is a sensitive 10,000 ohm plastic encased
plug-in relay. The water level in the centrifugal
pump' touches the Probe in the pump and
completes the circuit through this relay coil. The
contacts of the relay interrupt the power to the
motor starter if the pump is not prjrned and the
relay de-energized. if the relay is de-energized, the
contacts provide power to the vacuum pump
through a control relay. The control relay also
energizes the 3-way solenoid valve.

CONTROL RE LAY

The control relay is a single-pole, single-throw
power relay. It is energized by power from the
level switches through the alternator and electrode
relay. The contact of this relay is heavier duty than
the other relays. The heavy contact is used to start
the vacuum pump and operate the solenoid valve.

COOLING FAN

There is a non-adjustable thermostat mounted in
the control panel. This thermostat operates a

cooling fan. It automatically tums on the cooling
fan when the temperature inside the enclosure
reaches approximately 90° F. The cooling fan
intake and. vent louvers must be 'opened in warm
weather "and closed in cold weather. The=cooling
fan motor must be oiled ,every, three months of
operation.

HEATER

There is a,BOO watt heater mounted on the back
Of the control panel. This heater is controlled by
a preset thermostat. The thermostat is set to turn
the heater on at approximately 40° F. The
thermostat is mounted in the control panel.

An auxiliary portable heater with built-in
thermostat is provided for northern climates. It is
plugged into the convenience outlet.

SEWAGE PUMPS & pimp
CENTR UGAL PUMPS\ ,.

There are twQ specially designed centrifugal pumps
in thisation. The special volutes are mounted
under the 'deck plate. The .special motor adapter
sits on the volute and is above the deck plate. The
motor is mounted to the adapter., The motor
adapter. is hollow. The vacuum pump draws air
from hole "A" as shown on Figufe #1. Liquid rises

Uperattan Eno ux-cripitoil
of Compononts Pegs 2

from the wet well up the suction pipe filling the
volute and hollow adapter until it touches the
bottom of probe "B". This means that all air has
been extracted from the pump. The pump can then
operate pulling up the liquid from the wet well.

The pump has a specially designed mechanical seal
"C". The adapter has a hole in one side to the
shaft and seal mounting plate. Any seal leakage
can be observed through this hole.

PIPING

The sucfi6n pipe extends from the front head "D"
to near the bottom of the wet well. Liquid rises
up this pipe as the impeller in the pump 'turns.
The liquid is thrown outward in the volute. The
volute conveys the liquid to the pump discharge
nozzle. The liquid passes into a special elbow and
to a swing type wafer check valve. The check valve
has a bronze Clapper and arm and a stainless steel
shaft. The clapper seats against a nibber seat. An
external spring loaded arm makes the valve
non-slamming.

The liquid passes from the check valve to a "plug"
valve. This valve has a rubber covered plug that
seats against a cast iron seat. A.wrench to operate
the salve is provided with each station.

The liquid dischargtcl through the stop valve passes
through to the discharge line. The discharge line
is connected to the station piping by a "dresser"

,coupling.

POWER SUPPLY

POWER WIRING

.0*

t,

The power, service' is connected from a fu
disconnect switch adjacent to the power meter, to
the contra panel. The power wires' are connected
to the top of the motor breakers or to a master
breaker. A ground line is connected to the ground
lug. The powei- runs from the motor breakers to
the pump starters. The power passes through the
starter to overload heaters and then to,the motors.

CONTROL WIRING, tie

The 120 volt single phase power source is
connected to a single pole breaker. The power is
provided between this breaker and ground. The
control circuit goes to the two electrode relays
,through a resistor and rectifier diode ahead of each
D.C. plug-in relay. The coil on the relay has a
condenser in parallel to iron out the 1/2 wave D.C.
and to provide a time delay of one second on drop
out of the relay. The other side of the relay coil
is connected to the probe in the centrifugal pump'
adapter The circuit. to this relay is completed

'111.4 liquid in the, pump to ground.39 thr
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INSTRUCTIONS FOR INITIAL OPERATION
. FOR SMITH & LOVELESS

FACTORY-BUILT WET WELL MOUNTED LIFT STATION

The sewage pumps in Smith & Loveless wet well
mounted lift stations are equipped with
"Non-Clog" type impellers that pass 3" solids and
very effectively handle solids commonly found in
sanitary sewage.' However, the pumps will not-

. handle large rocks, bricks, sticks and other heavy
materials of a similar nature. To prevent damage
to the pumps, it is very important that the .wet
well be thoroughly cleated before, starting up the
station.

While inspecting the wet well, be that the
liquid displacement switches are h reely at
their proper elevation (see outline rawi in the
front of the manual). Also, check discharge
plug valves to be sure that they are in the "OPEN"
position.

t"-

PUMP OPERATION

The pumping cycle is controlled by three liquid'
level displacement switches in the 'wet well. With
a rising wet well, the low level "ON" displacement
switch is tilted and 'the base pump starts. If the
we well level continues to rise, the high level
"ON" displacement switch is tilted and the
standby pump is started. Both pumps then pump
the wet well to a level below the low level "ON"
diiplacement switch setting and the low level
"OFF" displacement' switch shuts off_tooth pumps.
Every eight hours the purrs are alternated so that
the standby pump becomes the base pump.

START-UP

If the station has been stored for more than two
weeks, especially it out of -doors or in a moist area,
refer to the "Sewage Pump Motors" section of this

,

manual for start-up procedure. To start the station,
place the single phase circuit breaker marked
"CONTROL SYSTEM" in the "ON" position, If
the sewage level in the wet well is above the middle.
float switch, the vacuum pump will begin running
immediately and start priming the pump. When the
sewage reaches the probe in the motor adapter
housing, the vacuum pilmp will shut off.

If one or both of the vacuum pumps do not stop
running, there is a leak somewhere in the priming
system or the sewage pump piping. It is possible,
since there is no sewage in the force main, that
the discharge check valves may be slightly open.
To eliminate this problem, close the discharge plug
valves and wait until the the vacuum pumps stop
running. Then start the pumps by hand and open
the discharge plug valves to fill the force main..
If the priming system still will not hold, the
ssecction pipes should be checked for leaks since
they are installed in the field.

If the pumps retain their prime, *place the
"Hand-Off-Automatic" switches in the
"Automatic" position and place the No. 1 and No.:
2 motor circuit breakers in the "ON" position.
Also, place the automatic alternation switch in the
"ON" position. Depending on -the level in the wet,
well, either one of the pumps will starttopri.both
pumps will start. Check both pumps fOr proper
motor rotation. The station should now be
observed for several pumping cycles to insure that
the displacement switches are operating the pumps
correctly as described in the PUMP OPERATION
section. If the station does not operate properly,
refer to the trouble shooting chart in the
maintenance section of this manual for possible
causes and remedies.

alf
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MAINTENANCE INSTRUCTIONS
fOR4 SMITI-I & LOVELESS

WET WELL MOUNTED, PUMP STATION

,The Srrilth & Loveless pump station is a complete
"factorytuilt unit including all interior equipment
ready tci operate. It has been thoroughly tested
at the factory by actual operation on our test

floor. Every item of mechanical and electrical
equipment has been operated' and found free of
any defects. Your pump station will give

continuouit trouble-free service with reasonable
care and maintenance. We recommeal that a

preventative, maintenance program be established
based on the following rnointenance procedures.

The station should- be jasited daily and the
following items inspeci.0" during each visit:,

1. Float switch operation.
2. Sewage pump operation.
3.,, Vacuum priming operation.
4. Sewage pump mechanical seals.
5. 1 Water trap bottles.
6. 'Station cleanliness.

Once every month' the following procedures should
be performed:

1. Remove the electrodes from the
electrode housing and thoroughly clean

any coating from the electrode. Inspect,
the electrode housing in the motor
adapter and remove any deposits or scale

frdm the electrode housing.
. ,

If 'the electrode is more than half
donsumed,, it should Irt replaced.

2. Remove the water trap pales and clean

out any water deposits the jars. Lift
the float mechanism to rrisure that it is
operating freely.

Every three months, oil the ventilating blower

motor bearings.

The pump motor are provided.with pre-lubricated

ball bearings which under normal conditions
require little or no maintenance and re-lubrication.

Caution should be taken whenever lubricants are

applied to motor bearings: Thoroughly study the,
lubrication section of the motor maintenance
section in this manual.

During cold weather, the ventilating louvers In the
fiberglass cover should be closed, and during warm
weather, they should be opened for cooling.

Refer to the following pages for descriptive

information on making spections and for
maintaining the ..ftation ment

CLEANLINESS
41A

t pumpA cl an pump station is a trouble -free
stati n. Clean up the station after each visit i

MAINTENANCE .RECORD

Before leaving the station, record date of
inspection on the maintenance sheet provided
inside the lid.

For repair of any accidental damage or assistance
in maintenance problems, contact the Smith &
Loveless Service Department which employs a fleet
of aircraft and experienced technicians to help you
quickly and efficiently maintain a continuously
operating pump station.

4



INSTALLATION

10TALLATION AND MAINTENANCE' INSTRUCTIONS FOR
'SMITH & LOVELESS

VERTICAL PROTECTED SEWAGE PUMP MOTORS

This motor is shipped ready for immediate service.
If the motor has been in storage for a long period
or has been subjected to a damp atmosphere, the
insulation resistance of the stator winding should
be checked before start-up. (See MAINTENANCE
for procedure.)

Check power supply against nameplate rating.
Motors are guaranteed to operate satisfactorily
withiri a voltage range of not more than 10% above
or 10x below the nameplate voltage rating.
Performance within this range will not necessarily
be the same as the established performance at the
exact rated voltage.

See the nameplate diagram for proper connection
to 208, 230 or 460 volts. To reverse the direction
of rotation of a 3-phase motor, interchange any
two of the power leads. For operation of 230 volt
motors" on 208 volt networks (when designated
permissible on nameplate), use the amperage at
230 volts for selecting overload protective devices.

INITIAL START-UP-
A

The rotor should rotate freely when turned by
hand. should run quietly on initial start-up.
Operate at normal load for a short period to check
for. unusual noise, heating or excessive current.
Excessive current will result in overheated
windings. High operating temperatures shorten
insulation life. The insulation of Class A or B
'windings, as measured by thermometer, should not
exceed the temperature rise specified on the
following chart:

by high velocity blower. The blower nozzle should
be 'non-metallic. Gummy deposits of dirt and
grease may be removed by mineral spirits. Never
use gasoline Or other inflammable solvents.'

Long storage may allow motor insulation to absorb
moisture. Use a high voltage resistance meter
(meggei-) to check insulation resistance to ground.
AIEE Standards recommend that the windings
insulation resistance of clean, dry motors at rbom
temperature should be not less than:

Insulation Resistance =

(motor rated volta_w + 1000)
1000

If the resistance is below the recommended value,
the windings should be baked dry or replaced. The
stator should be baked in an oven at not more
than 200° F.- until the insulation resistance
becomes constant

'4*
DISASSEMBLY )

Should it becotne necessary to disassemble the
motor, care should be taken not to damage the
stator windings. Very careful attention should be. .

given to keeving the bearings clean. Remove
bearing cartridge screws before removing end
bracket screw. (A stud of the same diameter anti--
thread as the cartridge sc-Fews and approximately
1-1/2" longer may be used to locate the holes in
the bearing cap through the end bracket upon
assembly.).

.

Enclosure
Temp. Ri,,se for Insulation

A . B

1. Protected (Gen. Purpose) 40° C. 70° e-e
2. Drip-proof (Gen. Purpose) 40° C. 70° C.
3. Splash-proof and Drip-proof,

fully protected 50° C. 70° C.
4. Totally enclosed (TENV, TEFC) 85° C. 75° C.
5. All others 50° C. 70° C.

(Allowable temperature rise based on an ambient of 40°
MAINTENANCE

For long life and satisfactory operation, always
keep the motor internallyclean and dry. Windings
of Smith & Loveless Protected Motors may require
occasional cleanina. The windings may be cleaned

43
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"Smith & Loveless Motor Bearings NEVER need to
be removed unless they are to be replaced. Use
a bearing puller. To install a new bearing, use
steady pressure on the inner race. (To facilitate
installation, heat bearinas to 250° F.)



r- The most important single factor in securing good.k
service from ball bearing motors is '!to keep dirt,
dust and foreign particles out of the bearing.

1. Use only clean grease from clean container's
.and handle .so as to keep it clean.

2. Never open a ,bearing housing in a dusty,
atmosphere.

3. Never open a bearing housing. without first
cleaning off all dirt from adjacent surfaces.

4. Always protect an exposed bearing by a
protective cover (clean` paper or lint free
cloth).

LUBRICATION

Double-shielded ball bearings supplied on Smith
Loveless pump motors are lubricated at the
factory. In normal service, lubrication once every
year or two years is adequate since the bearing
housing has an additional supply of grease.
Recommended lubricant is a lithium base, general
purpose grease.

When lubrication is required, proceed as follows:

1. Clean grease fitting and grease pressure
relief fitting to make ,sure it is not
plugged.

Pump Motor Installation ie-*W--
Maintonanc:e Pegs 2

2. Add grease with a low pressure gun until
grease appears at the. relief fitting."

NOTE: If no relief fitting is provided, remove
grease drain plug. After lubricating, run motor.
10 minutes before replacing plug.

CAUTION: Avoid .excessiv lubrication.

1. Excessive pressure may damage bearing
shield.

2. Excessive supply of grease in bearing
raceway may cause overheitIng and
premature failure.'

3. Excess grease may be forced into motor
housing and collect on windings; causing
winding deterioration.

SERVICE FACTOR

When the voltage and frequency of a .general
purpose40° C. rise protected motor is maintained
at the values specified on the nameplate, the motor
may be overloaded up to the horsepower obtained
by multiplying the rated horsepower by the (1.15)
service factor.

a



TROUBLE SHOOTING GUIDE

We haVe started with the premise that by trouble shooting in a systematic approach, the chances of

correctly establishing the cause are greatly enhanced. As an aid in establishing a logical step-by-step method'
of trouble shooting, we have made the following flow charts. To use these flow charts, you must first
define the problem according -to the symptoms. Then find the flow, chart whose heading most nearly
matches your problem. In performing these checks, please remember that you are dealing With electricity

and take care tn-perform thesek checks in a careful manner.

TROUBLE-iHOOTING

r -R1r, W......j..

SYMPTOMS - SERVICE PROCEDURE

Motor will not run on either .

"Hand" or "Auto"

...

See "TroUble-Shooting chart el"
. .

Motor will not run on "Auto" but will

run on "Hand"

0

See "Trouble-Shooting Chart #2"

TRY/ v . ma.. rwr

Pump will not prime

- .

See "Trouble-Shooting Chart A"

-,,............. .
Pump loses prime 'while running.

......t....NIC7
Check for leaks in suction piping
and vacuum system. If okay, cut

1/2" off of the bottom Of -the,

priming electro4e. ,

1=31-79=7Art=. =1,1112771[21

Pumps cycle on and off frequently

. .

Check float switch 'settings., If
the "low revel ori" pitch 1.3 below
the "Low Level Of 'r snitch, the
pumps will cycle with minor changes
in wet well level. If switches are
set properly, check their continuity,.

and.optrAtion.
......

_ .

Both frumps start together.

.. .

, -

Check float switch settings. Be
sure "High Level On" switch is
above "low level on" switch. If-
settings are correct, check the
continuity and operation of the
switches.

..

Pump runs but does not discharge
sewage. .

.., 'N.

-

. .. .._ . .. ... .

Be sure pump is primed and discharge ,

valves are open. Check force main for

blockage. Backflush pump. On new

installations; it may be possible
that the static lift of the force main
exceeds the maxim= pumping. head or
that the force main is air locked.
In such cases; consult the engineer.

Q
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*mum I:mooting

Guido 2

TROUBLE SHOOTING CHART fl

Motor viii not run on either "hand" o

Does it make a humming noise
but will not turf:

Turn HOA switch to
hand position; does
starter pull in

Push starter reset
button(very firmly)

Check control single phase
breaker to see if tripped

Yes -,

° Check.

Is 3 phase
breaker
tripped

For *'3 phase

voltage at
starter
terminal

Put voltmeter between terminal
v/vhite vireo an it at bottom
center of panel (neutral bar)
and terminal with colored vire
;cm it at bottoa tof starter
behind poventerminals.'6Oes
it have 110 to 130 volts
present? '

Yes No

I

Cheek with voltmeter
for 110-130 Volts
between terminal vt:th
white wires on it at
bdttosi center\of.panel
and terminal with vhite
vire on it at top of
sIarter, is voltage

,
present?

Yes, -1--1,10 .;;;

White wire on starter is not
connected to'neutral block
(one vith,vbite wire on it at
bottom center of panel)

1

No

Yes
Check

for by voltage on
incoming power supply

1

At motor teru4nal box
for on7. lintpen or no
voltage on one line of

3 phase power supply
make sure other motor
is not running

Check for voltage betveen
neutral bar and terminal on
HOA switch with some,color
vire as on starter, is 100-
130 volts present?

Wire between starter
and switch is open

Push with screwdriver on one
of the tvo little squares on
front of starter to 'see if the

armature is physically bound
up. Does it travel freely.

I

ITake starter armature apart
and find source of sticking

Yes

-1
Replace coil
of starter

Check for voltage between neutral
bar and solid yellov vire on HOA
snitch, is voltage present?

res
[Replace]

switch

No r

No 1
Check voltage on load
side of single phase
control breaker,is
110-130 present

beck for- voltage on
line side of sAgle
phase c trol breaker

r---
No Yes

Trouble is in
single phase
supply,

Yes

There is an open
between breaker
and HOA switch

Replace control
circuit breaker
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TROUBLE SHOOTING CHART02

[Motor will not run on "auto", but will run on "hand" 1

Tilt all float switches and leave tilted N Check for 110-130
volts between "auto" terminal (the one on the left side) of
the HOA switch and vhite vire on neutral baock is eel
terminal block with several white wires located lb lover
center of panel). Is voltage present?

IReplace
snitch

Yes

No

No

Is control relay for
that motor pulled-in?

Check voltage from neutral bar to pin 8 of
respective electrode relay (ER). Is 110-130
vdlts' present?

Yes I

Check voltage between neutral bar and
pin 5 of ER. Is 110-130 volts present?

144

Yes

Check voltage betveen
coil of control relay
and neutral bar. Is 110-
130 volts present?

Yell No

Push on plastic movablt
part of relay. Does it
move freely far enough
for contact to close

Replace
Relay ,

Yes 1 No

No

No

Yes

Turn to Trouble
Shooting ,Chart /3
'and begin at to

Is voltagE present on 3 CR on
both wires with same color as
on pin-8 of electrode relay?

Check for 110-130
volts on pin 6 of ER.

Is voltage present?

Wire between coil
of control relay
and ER is ope*

Check for obstruction
and remove

[Yes

Wire between_
pin 6 of ER
and "auto"
terminal of ROA
switch is open

r----Yes
No

Wire between
electrode relay
and 3 CR is open

No --Yes

'Replace
'Electrode
Relay

Is voltage present on
both common (bottom)
contacts?.

Yes

[Replace 3 CR I

1 No

Check float switch with
the same color vire as
on the terminal that
does not have voltage
on it. The switch is
probably bad

Wiring between
flaat,svitches
is bad

Check for
voltage between
either common
contact of 3 CR
and neutral bar
If voltage
present?

No

Is voltage-present on
vire from "off" level
float switch to other
two float switches?

Yea No

Is voltage present
on other.terminal pf
"Of;" level floasvitch?

Replace wire from
switch to circuit
breaker

Yes-1

Replace
float
snitch
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TROUBLE SHOOTING CHANT 13

IFrom Chart /2 - Control Relay Did Pull In'

1 Is vacuum pump-running?1

No I Yes

Is there 110-130V on
control relay contacts?

1-Yos

Is therer110-130V
on terminal that
vacuum pump is
wired to,

TS S

Trouble is in
VaCUUM pump
or its viring

No

'Does it shut off in less
than 5 to 7 minutes?

,

Is there 110-130V
on on contact of
the control relay
and not the other
contact?

-1
Wire is open
between control
relay and
vacuum pump

rIca
Replace control
relay

No 1

rYes
Check control
relay vhen
vacuum pump
stops. Is it
energized?

Go back to
Chart /2
and begin
again

Wire betveen control
circuit bree4r and
control relay is open

1

Yes

Vacuum
pump is
over-
heated

No

r
Check electrode
dome. in pump
motor adapter. Is
pump primed?

Yes

Interchange
electrode
relays. Does
vacuum pump
stop with
new relay

Is solenoid
valve
picked' up?

Yes -1110

Check vacuum
lines for
leaks and
stoppages

Pull electrode relay out' of socket.
Does, vacuum pump stop running?

Yes 1 No

Put electrode relay back. in socket. Turn
off control circuit breaker. Interchange
capacitor the other
electrode relay, care to keep the
end marked (+) on terminal 2 of the
socket. Turn power back on. Does the
vacuum pump still run after pump.is
primed?,

rYes No

Yes

1
Replace
electrode
relay

IIs control relay energized?

No

Problem la in
wiring betveen
control relay
and vacuum pump

Replace the resistor - diode
combination with the ones
from the other electrdde relay

Sly

Yes

Replace
solenoid
valve

There is a
viring problem
to Fontrol
relay coil

Pump motor should start I
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[Is sewage touching electrode]

TROUBLE SHOOZINC CHART I1

[Pump,will not prime

1 Does vacuum pump run 1

No Yes

Remove electrode
vire from terminal.
Does vacuum pump run

Yes No .

H.

Yes

Check electrode
relay, yacUUm- pump

relay and vet well
level switches for
operation and
continuity

Electrode is grounded.
;Clean electrode and
housing., In some cases

when sewage i0eAremely
conductive, a eater film

on the electrode housing
,nay be shorting out the
electrode. In ouch cases,
it is necessary totreplace
the 10,00011. electrode
with a 5,00011-relay

r
No

Is float check valve
filled with yeter

No Yes

Placevfinger over
top opening (vent
to air port) of
solenoid valve,
is air being
drawn in

Check electrode and
vacuum puthp relays

and vet well switches.
Check vacuums sump by
pulling into conve-
nience outlet.

Yes

Is petcock in
vacuum line open

[No

Is strainer in
vacuum line
clogged

Is discharge
silencer on
vacuum pump
clogged

Es°.
!Clean it

Tea

No
--1

ICopen it

Yes 1

I Clean it I

Pressurize vacuum'system
and check for leaks with
bubble solution

49

Yes

Empty bowl and
Check operation
of float valve
and drain. If
this happens
again, check for

an insulated,
corroded or
grease coated
electrode or
an open circuit
in electrode
wiring or defective

relay

Run continuity
check of solenoid
valve. Is it
energized

r No

Check electrode
and vacuum pump
relays and
aleUtittcal
circuit

Teo

Valve it
defective.
Repair or
replace it
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SERVICE PROCEDURES .

Checking for Vacuum Leaks in Seals and Piping

To pressurize the system, close the discharge pliig
valv d turn the control circuit breaker off.
Check ne vacuum system at a time as follows:
Remove the discharge silencer from the vacuum
pump and connect a piece of flexible tubing (you
may borrow a piece of tubing and the fittings from
the other vacuum system) from the vacuum pump
discharge port to the gauge connection on the tee
by the solenoid valve. Tum the vacuum pump on.
Look into the wet well system. When you see air
bubbling from the suction pipe, the system is

pressurized and ready to be checked. (The wet well
should be as high as possible to create more
pressure on the system and make it easier to detect

Vacuum Pump Connected To Pressinize Priming Systen--

Seal Access Opening

leaks). Put a soap solution that bubbles 'easily,
preferably a chadren's bubble blowing soap, into
a sprayer type bottle. Then spray all joints,
connections, and seams that could be leaking and
watch for bubbles. If a leak cannot be found'inside
the machinery chamber, then the piping below the
floor plate must be checked, then connect thg
compressor to the tee in the other vacuum system
and check it in the same manner. To check for
seal leakage, use the following procedure while the
system is pressurized. Stir a quantity of the soap
solution referred to above until you obtain a large
amount of sudt. Fill the access opening to the seal
housing with suds. If air is leaking through the seal,
it will blow the soap sudsaway from the opening.

4.

f

k._

t1.1 3ty

Checking a Connection for Leakage

,Checkirig ,a'Sital,for:Leakage
r .

.1t
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tackflushing a Clogged Pump

If a pump becomes clogged with foreign material,
such as unusually laive objects, or an accumulation
of rags, etc. it will*run "rough" and vibrate. These
symptoms also appear when a pump is rudning,.
unpnmed, so check first to see that sewage is
touching the electrode.

To. back flush a pump and its piping, first be sure
that the sewage level in the wet well is at.least
a foot above the bottom of the suction pipes. Then
close the discharge valve and manually open the
check valve of theoffending pump and secure the
valve in this position by tying or wiring the handle
in the up position. Then reopen the discharge
valve. When backflushing stations with 6" piping,
which use a .3-way discharge plug valve, turn the
valve so that the outlet from:the valve to the force
main is closed. Manually run the other pump for
1 or 2 minutes so that it will pump into the
discharge of the blocked pump and back out the
suction line into the wet well. Any obstruction
freed by backflushing will appear in the wet well
and should be removed so that it does not re-eriter
the puirips. Do not allow sewage from the force
main to overflow the wet well. When dosing the
check valve, do not allow it' to "slam" as this may.
damage' the valve.

Normally this will clear any obstruction from the
purhp of piping: If not, it will be necessary to
remove' the rotating assembly from the pump and
clean -'out the bldckage by hand.

Cleaning Electrode Probe

Tqn off control circuit breaker. Remove the two .
capscrews holding the domed plastic electrode
housing. Inspect the erectrode probe for corrosioh.
If it is more than half consumed, it should be
replaced. Clean the plastic housing. Scrape any
corrosion from the metal probe. When
reassembling, be sure that the gasket is in good
condition and that the electrical connection at the
top is tight.

.Service Procedures
Page 2



-4(

Serviripg the Float Check Assembly

Remove the plastic bowl from the 'floa --check
assembly and raise the bell shaped felolt manually.
If it does not move up and down freely, it must
be disassembled and cleaned. Unscrew tNfti filter
and float assembly from the metal body an clean:
and flush it with soapy water.. Do not attempt to
disassemble. the filter and float assembly further.
After reassembly, -recheck the operation of the
float. It should not bind when raised and slyoUld
drop freely by its own weight when released.

Servicing the Drain Check. Valve

Unscrew the drain check valve from the bottom
Of the float, check bowl. This valve is not
ditassembleable, but should be cleaned by soaking
in a solvent which not damage neoprene or
brass. Thoroughly flush any foreign material from
the valve and check its operation by blowing
through it. Air should pass freekirvthe direction
of the a-r-Fow; but not the other way. When
reassembling the drain check valve to the flosat,
bowl, be sure that the arreVi on the Valve points
downward.

Cleaning the Vacuum'. Line Wye Strainer

The Wye strainer is located in the vac m line near
the electrode housing.' The strainer element is

removed by unscrewing the hex plug o \the side.
Carefully clean the strainer screen using soapy
water or kerosene. Remove any foreign material
from inside, the strainer body and reassemble the
unit.

Checking Wet Well Level Float Switches

Inspect the float switches "for visible. damage. If
the cord is cut or' loose, or the ball,punctured,
it will be necessary to replace the switch6Shake
the ball to see that- no water is iritide. If you
cannot make the pumps operate by tipping the

ifs-witch rnnually, run a continuity check to test
4'." the mercuyy- switch and wir ng.

4 t
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Checking the Solenoid Valve

With the vacuum pump running, place your finger
'over the opening on top of the proper solenoid
valve to see if air is being drawn in. If air is flowing
into the valve through this port, and the, valve is
energized, the valve must be repaired or replaced.
Run a continuity check on the coil of the value.

pisassembling and Cleaning the Solenoid Valve

Removing the nut on the very top of the valve
- will allow the entire valve assembly td be pulled

down out of-the. coil. Unscrew 'the "stem" from
the valve by using a wrench on the flats at the
bottom of- the "stem". Inside the "stem" is a valve
poppet and a sp5ing. Clean all internal parts in
kerosene and clean out any foreign material from
the openings inside the valve body. Inspect the
rubber seats in the valve poppet for damage or
wear, and use a new poppet if necessary.
Reassemble the valve and check its operation.

Servicing the Vacuum' Pumps

Refer to the manufacturer's bulletin in the back
of this manual for service procedures.

Notes on Priming

Occasionally, due to the location of the inlet to
the wet well and the influent flow rate, air will
be entrained in the sewage. Entrained' air may
accumulate in the 'sewage pumps and cause them
to lose prime, or make priming very difficult. The
remedy for this is to baffle the inlet to the wet
well so that the incoming flow does not fall near
the suction pipes: ,

When a. station is first started pp, or if the
discharge force main slopes downward from the
station, there will be no water in the discharge line
to heip'holdlthe discharge check Valve closed and
seal it. This may allow vacuum leaks through the
check valve.

In the case of a new station, the discharge plug
valve may be cj9sed temporarily or the check valve
handle held down to obtain initial prime, and

. thereafter the discharge force main pressure will
hold the check valve closed.

In the Case of a system where the force main drains.
by gravity, it may be necessary to add an upturned
ell and length of pipe at the outlet to prevent
draining. Another solution is to elevate the force

'main at one point and install a siphon break-Valve. 55
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N
P60626

P8703

P (1.7A63

P60 A38 ,

P 60 A 36

P §OA3 2

P60A39

t
P60 A30

P60A26

pen

111.20HU

8120H,

5

SUCTION PJPE
'BY °THEM

P 60 A20

P60Al2

PART OUAN

PARTS LIST

DESCRIPTION

P60All I GASKET SEAL HOLDER
P60Al2 I DOLT - IMPELLER

P60A20 I WASHER-IMPELLER
P60A2 Rod. GASKET-VOLUTE

s"---P60A3 SPRING

IMPELLER (SEE WO

'ILIA

a

P60A I SEAL- ROTATING- CE RAMIC

P60A36 I SEAL STATIONARY R806
P60438 0 QUAD RING- STATIONARN SE AL
P60A39
8 7815
P87A7
P87A72
P6782
P 67CI

P8703

O-RING - ROTATING SEAL
COVER - ELECTRODE

GASKET -ELECTRODE COVER
ELECTRODE
SEAL HOLDER
HE AD -FRONT.
VOLUTE

P87 ADAPTER - MOTOR

6L C Q CAP SCREW - 5/16 -18 I'Lg -Cod PI '
6L2000 2

6L2ODE
6L2OHF
6L2OHU

4

8

8

6L 51 CF

6L 60 E 2
P87A31

!ILIA

CAP SCREW- 3/8-I6 Lg -Cod P1 Id

CAP SCREW-3/8-16 II/2" Lq -COd P1'10
CAP SCREW -5/8: I I o Prld

GASKET 4 FLANGE-EC5:8R:

i3/44.

CAP

STUD-CTR:E:
HEX NUT- Cod PIld

IM - 20 r LC Cod P110
L9 -Cod Pro

P87A63 O RING - GASKET

NOTE I NEOPRENE SLINGER RING AND
STAINLESS STEEL IMPELLER KEY
INCLUDED WITH MOTOR

1$?

A

-Alt
ye.

;;IIF.1;1.7 TT"-

.11,

M.. fer....

4828
PUMP ASSEMBLY
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/
HOW TO ,REPLACE THE MECHANICAL SEAL UNITS ON

)

Smith & Loveless "Non-Clog Sewage
Pumps are designed for maximum
accessability, easy maintenance and
speedy replacement of all components
subject to wear.

. , .
The mechanicaLseals on Smith & Loveless Pumps .
are the most satisfactory seals for 'lift station
sewage pumps. In normal service, a seal may be
expected to last a minimum of one year. Seal life
is usually considerably longer than this. Seal life
is determined mainly by the amount of lubrication
it receives, the "pumping head" and the material
to be handled. Sewage containing sand,' rocks,
sticks and other debris can clog the pump or lodge.
in the impeller, causing excessive vibration ,and
reducing seal life.

Periodically, it becomes necessary to replace the
mechanical seal. The pump has been designed so
that the seal may be replaced with a minimum of
time and effort. Follow the instructions carefully.

SEAL
ASSEMBLY
DRAWING

SMITH & LOVELESS PUMPS

a

HERE ARE THE TOOLS YOU WILL. NEED TO REPLACE THE MECHANICAL SEAL:

1. 9/16" 1/2" box end wrench.
2. 15/16" - 1" open end, wrench.
3. 1-1/8" socket.
4. 6" T-handle 11" x- 1/2' drive.
5. 1/2" x 5-1/2" drive extension.
6. #3 rawhide mallet.
7. Ratchet type hoist.
8. Motor lifting bar,
9. 2" x 6" x 12" board.
10. Lint free cloth. ,

11. Waterless hand icleaner.
12. Piece of ply,wood or heavy cardboard 10"- dia.

%.,
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The mechanical sea consists basically of a carbon,
a ceramic and finless. steel spring (See Fig. 1).
Thet,flat or "I 1: surface of the-carbon is held
against the lapped surface of the matingceramic
by pressure front the stainless steel spring to form
a "dead-tight" seal.

The lapped surfces of the carbons and 'ceramics
are machined to a flatness of one light band (one
millionth of an inch) and should be handled
carefully to prevent chipping or marring them. The
carbo,n is held Stationary in the seal prate by a"
"Quad" ring. The ceramic is secured to tine motor
.shaft by an "0" ring and rotates with the motor

, shaft. The ceramic will, however, slide on the
motor shaft vertically as the spring automatically
adjusts for wear.

N.
To disassemble the pump and replace the
mechanical seal, follow these instructions
carefully:

First, throw motor circuit breaker at the top Of
control panel to "OFF" position. Then, turn the
selector switch on the control ppnel for the
'Offending pump to "OFF" position and leave it
off tliroughOutAhe operation. Turn off the control
circuit breaker. Disconnect the electrode probe
wire. Insulate exposed wire and place in protected,
place. Turn an control circuit breaker. Disconnect
priming line:

CAUTION: Check toenake sure that the
correct (offending) pump has been disconnected
disconnected turning the selector .switch for the.
other pump to the-"hand" position.*Thtrshould
start the other pump. if, so, switch it back to
"AUTO" and proceed; Turn the alternator switch
to the pump not being worked on.

CLOSE DIScHARGE PLUG VALVE.

Place the "L" shaped motor lifting arm in its
socket between the pumps in the base plate.

Hook a ratchet type hoist on the lifting arm and
connect motor lifting bar to the lifting eyes on
top of the motor.

Using the 15/16" box end wrench,jdmove the four
5/8'4- hex-head cap screws that bolt the motor
adapter to the volute.

,

-Raise the motor impeller assembly above the
volute high enough to gain access to the impeller
locking bolt. .

Place a disc of plywood or heavy cardboard down

-

Replacement Page 2

insidethe volute, covering the suction opening, to
avoid losing parts down the suction pipe.

Using the 1.1/8" socket, remove the impeder
locking bolt.
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Plac the piece of lumber directi'y under the
im Iler and lower the motor with the
ratchet-hoist until the bottom of the impeller is
approximatelY 1" above the board.

With the non-metallic mallet, strike the impeller
a -sharp blow on the side (in a place where the
metal is relatively thick) and the impeller should
drop down easily onto the board. The motor shaft
is tapered so that th4 impeller should be easily
to moved.,

Raise the motor assembly clear of the impeller and
remove the key from the motor shaft. ,,,Th
remove the seal spring from the motor shaft

Set the impeller and board aside and lower the
motor assembly back onto the volute.

Using the 9/10 box-end wrench,.reMove the lout
3/8" hex-head cap screws that bolt the motor
adapter to the motor. Raise the motor clear of
the motor adapter. The rotating ceramic and its
"0" ring will drop loose into the volute onto the
plywood or cardboard disc.

The seal plate is detached from the motor adapter
recn..9vin@ the 5/16" cap screws. The seal plate
contains the stationary carbon and its "Quad" ring,

Take out the old seal. parts from the seal plate
and 'volute.

Careftilly inspect the ceramic element for wear,
cracks or chips. If it is not damaged, it may be
reused after, cleaning.

Clean 'the seal housing' with a good commercial
'solvent and wipe dry with a lint free cloth:
Carefully remove the new al from the container.
Assemble ttle,new seal in thesaUfbusing carefully.
The parts can be damaged. First; place the "Quad"
ring on the carbon, and the "0" ring on the inside
of the ceramic.

Cracked Ceramic (Left)-Must Be Replaced.
Reusable Ceramic (Right).

e

Replacement Page 3
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REASSEMBLY

Using 'a new gasket, stall the seal plate assembly
on the adapter. Set'the adapter on the volute.
Lower the motor carefully so the shaft passes
through the seal plate. Bolt the adapter to the
motor. Tip the motor and adapter over so__ the
motor rests on its side. Be careful not to pull the
motor= conduit and wiring loose. Place the carbon
over the end of the moth shaft with the "Quad"
ring toward the motor. 'Slide the carbon into the
seal plate. Carefully slide the rotating ceramic and
itos "0"ring onto the motor shaft with the lapped
surface toward the motor. Be careful as the "0"
ring passes the motor shaft keyway so the keyway
ecipes will not cut the "0" ring. Use the seal spring
to press the rotating ceramic into place against the
stationary carbon.

'Press tgainst the spring and force the carbon to
ifs seat in the seal plate.

Leaving the spring in place on the (rotor shaft,
,reinstall the impeller.

Using the. key and keyway as a guid place the
impeller in position and slide it onto the shaft '
taper. Be sure that the impeller is firmlyseated
on the motor shaftapet and tighten the impeller
bolt. Replace volute gasket (a spare was'shipped
with. the station and will be found behind the
control cabinet). Turn assembly upright. Lower the ,-
motor impeller assembly into the volute and install,
the four cap screws.

e

Reconnect the electrode probe wire and vacuum
line.

Open the discharge plug valve.,

'Re)turn motor circuit breaker to the -.!'ON" .
position. Turn' Selector Switch for the serviced
pump to the "AUTO" position. The pump will not
prime until .sufficient water is in the wet well to

Replaceme* Page 4

call for pump operation. If the pump Imes
normally, there are no leaks. If it does no me,
check for leaks. When the pump is pri , it 4"

should start pumping in normal fashion. Check for
seal leaks or other high pressure leaks. Turn
alternator switch to alternate.

/

61



.4.

SMITH & LOVELESS WAFER CHECK VALVE

The Smith & Loveless wafer check valves are
especially designed for sewage applications, and are
standard, equipment an the S&L Wet Well Mpunted
Lift Station.

The Hi-Tensile cast iron body is clamped between
the di %charge plug valve and the discharge elbow
of each pump. One right hand and one left hand
wafer check valve are provided, the only difference
being the location of the external arm. (All parts
are interchangeable).

InternallY, a bronze clapper disc seats against a
Buna-N seat, .forming a vaccurn`tigl-rtzseal when
closed. The clapper disc is attached to a. bronze
arm, by a stainless steel roll pin, and the arm is
fastened to the stainless steel shaft by another

,stainless steel roll pin. The shaft is grooved to hold
neoprene "0" rings to form a leak proof seal where

shaft passes through the valve body.
40

The external cast iron arm is secured to the valve
shaft by a roll pin. The weight of the-external arm
plus the spring provides a balanced closing force
to make the valve' non-slamming. As the pump
shuts down, the valve decreases and the weight of
the external arm and the spring forces the valve
disc toward its seat. At the moment of zero
velocity, the disc contacts the seat and slamming
is avoided. The external arm may. also be used to
open the valve manually to backflush the pump.
Its pbsition also gives a visual indication whether
the pump is actually discharging sewage or not.

MAII\ITENANC

Normally, S&L wafer'check valves need very little
maintenance. However, it. is quite easy to remove
and disassemble the valve for service.

To remove a S&L' wafer check valve, first tu; off
the electrical poWer to the pump. Then close the
discllarge plug valve. Next, loosen the flange bolt's
which hold the 'check valve in place and rerpgy

)the bolts from one side so that the check valve
may be slipped out. It may be necessary to force
the flanges apart slightly to unseat the gaskets and
releage the check valve. Remove the old flange
gaskets.

The BunaA valve seat may be replaced without
disassembling the valve. Carefully cut the 'old seat

ring from its groove, removing al, traces of BunaAl
and adhesive. Clean the groove thoroughly with a
solvent such as Ketone. When the surface is clean
and 'dry, bond the new neoprene seat in place'using
Scotch-GripIndustrial Adhesive #847 as supplied
by the 3M Company/ Follow the instructions on
the label. Be.sure to Clean off any excess adhesive.

To replace the "0" ring seals, it is necessary to
disassemble the valve.. Before beginning
disassembly, note the position of the external arm
with relationship to the internal arm and clapper
disc, and match mark the shaft andorms to insure
correct reassembly. Remove the square head pipe
plug from the top of the valve body. With the
clapper inthe "Open" position, insert a 3/16" drift
pin or punqh through the pipe plug opening and
drive out-the roll pin holding the internal arm to'
the shaft. It's now possible to remove the shaft
from the valve. Clean and inspect all parts of. the

' valve and replace any which show signs of wear
,or damage.

When reassembling the valve, the following
procedure must be followed to avoid damaging the
"0" ring seals. (Always use new "0" rings). First,
coat the shaft and the shaft bore in the valve
housing with a thin film of grease. Next, place an
"0" ring in the groove nearest the eternal handle
end of the shaft. Then, holding the internal arm
in glace, slide the shaft through the Mousing and
internal arm and just far enough out the other side
of the housing so that the other, "0" ring may
be installed. Slide the shaft back into the hccusing
and line up the holes in the internal arm and shaft.
Be sure that the match marks line up and the arms
are in their proper positions. Replace the roll pin,
driving it in flush. Replace the square head. pipes
plug. Check the operation of the valve to be sure
that it operates freely and does not bind.

When installing the check valve in the lift station
piping, be sure that the square head pipe pkig is
at the top and the valve handle points toward the
discharge plug valve. Use new flange gaskets on
both sides of the valve. Replace and retighten the
flange bolts. evenly.

Operate the valve manually to see that the external
arm clears all obstructions. Then open the
discharge plug valve and turn the electrical power
to the pump back on.'
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SQUARE HEAD PIPE PLUG (IL2s6A)

SPRING ATTACHING PIN
(87054-6)

13

I ROLL PIN(IILI49D)

CLAPPER DISC
(67054-3)

"0" RING SEALS
V 01.40)

SHAFT
(87054-4

VALVE ,BODY /Z/.

\\\.
(17054 -1)

.. A

SE zpN 313

A/#

kf9A,,

AA,

INTERNAL ARM
(87054-2)

EXTERNAL ARM
(67054 -5)

( LEFT HAND POSITION SHOWN)

ROLL PIN
(IILI49C)

g.

ROLL PIN
(IILI49E)

L*2.25--.4
sm21-A.A

Y.

8 TOIA

DUNA N SEAT
(11L478)

SPRING (I11.104A)

on.s .., 1 a/WPM ON.... Or. 16041.0K
0111146 l=11 10147. ea. Oa 11(140 ame A

411 40 k.ef"="rMAA
...a.m. afwe 1

Noe we. 11Mrs.* 11.
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4" WAFER CHECK VALVE
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SQUARE HEAD PIPE PLU41( IL2768)
`4,

IY

SPRING ATTACHING PIN
(el D 34-6)

ROLL PINIM.14001

CLAPPER DISC
NI ?DS

A

.0" RING SEALS
(I RAC)

SHAFT
017 1:05. a)

VALVE BODY-
(117035-0

A

SECTION 134

INTERNAL ARM
1(17038-2)

A

EXTERNAL ARM
(ST.A1 sf

RIFT wAND POSITION SHOWN);

ROLL P'N
(11Li4RC)

1

to

. 'I FrD A

8UNA N SEAT
L'47C)

a

M. me Wo sane,. fa I OP.& .0no .1E.rm.... ,.... .

13. wREER CHECK VALVA,
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OPERATING AND MAINTENANCE INSTRUCTIONS

111111111111111IIIIIR111.1111111111111111111111UMMERIMMII111

4

PARTS LIST AND OPERATING
AND MAINTENANCE', INSTRUCTIONS

FOR MODELS

AMA

1VAF VACUUM

1HAB

11.AA 50 PSI

OIL-LESS

RECIPROC4NG
VACUUM PUMPS

and
AIR COMPRESSORS

FOR

OIL-LESS PISTON COMPRESSORS AND VACUUM PUMP.

CAUTION Never Inhocale this dry nil less p1,100 pump The Teflonl'filledimp art self-lubticatniq and require 110 of The
moil bearings ale VC a4C sealed lot the life of the besting

svas

s

GUARANTEE Gat! products ate guaranteed against defects in mitenal or workmanship (normal weit%1 pans evslinkdl
hit a peons, 111 101r yea, ftim date of shipment from (Atop of 2s0) hours of operation, whichever nc,uis 11111 I'11%

(attmg 1111l wittetty will be nbstili in notated at CIa4I'1 discietion. FOB factory `Wen endennTy. spate pans give
model and .wool numIxt

CLEANING 11111 unit resjunts NO Rushing Dusi off litter felts as they become duty, To !place felts remove the plastic
pis The tell n held in place by an end Cap, and a met Stud which can readily be pulled out To dean the m1(111,1 pails
remove the sloond and remove the cylinder head No othlt maintenance n required

DIS ASSEMBLY It is not necessity In If move the fillets from the cylinder head is`metal chips could he dislodged and
cowl the 111111 Remove the shroud, cylinder head and valve CotnpuonVIII Do no! a Mille the valve components Remove
the cylinder and imp Make sun all parts are clean helm ,e assembling IX) NOT use my chloonated solvents 10 clean
valves, iir my liquids to flush units TIII STAINLESS Salt VALVES MAY RE (.1 EANID WITH WATER All pins'
except the valves, can he cleaned with agy industrial. non %minable. non tarn, creaning solvent

1

ELECTRICAL: Remove the plate coveting die electrical terminal rot ;long onstnktions

ASSEMBLY: Instill prItyri seals, piston iings, and mkt wigs on the piston locate ling ponts appoimmitely opposite rob
other Attach syhtJefi t.. basket mil) Ike Cy1111dfL,C7095 and lock ssithets_Tighten trews finger tight rinse pistons 1,1
hip dead stilts., pootun Adjust rash cylinder fluth with lop of piston and torque cylinder screws In Mt 00 lb in Re 1.1yol
.mold time The valve leaf n pie bent and should not be adjusted in any.way Slack the valve comPonents m order as shown

detaiL Use los k washers on all head wtews Install one valve head assemMy to a cylinder Do not tightsn bead resss at
ihn lime Witch head liming marks Onihe top of the cylinder head, the end of Iwo fins have heen`simitted I Tnrcilf
always In the exhaust port Install manifold nuts and teals on the minifIcLatid assemble into the elgtov fining but do oat
lighten Install second valve-head assembly on the °the, cylinder and manifold Toupw '311 head 4:11,1,1 II/ 10 00 IN nl
Re (ingot ag,atn, Polihon manifold and tighten manifold nut I to ife trims beyond hind tight ,

4*.

INSPECTION: Regular inspection may prevent expensive repans Do not be lamed if pump ttempetanne 113(1 1f1
I50.250° F. when running continuously If pump or motor shows evidence of overheating Of excesuve nor P ship
immediately Cos rep ra it is quickest and cheapest to remove pump (tom base and smutty it to the factory frit pawned
rebuilding. Alhetures are F.O,B. Benton Harbor, Aiwhipn, Carlstadt, New Jersey, or Paramount, Cahromis

11111111111111111111111111111111111111111111111111111111111
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REF

NO
PART NO, OESCIIIPTION OUANT1TY MOUillE0

INAS It.AA IVAP

I

2

3

4

V/
6

7

8

8300A
8376
8378
AA730
8344A
8307
8303
8305

INLET FILTER
JAR
RIVE T STUD
END CAP
FELT
RETAINING RING
BODY
CAP

.

. .

I

1

1

I

1

1

0

I

1

1

U
1_

1

I

I

1

1

1

1

V
1

15
9

10

11

12

13

14

AF 570A
AA314
AA96
AF 609

AF 579
AF 572 t
AF 608

SAWN' VALVE
ADJUSTMENT SCREW
LOCK NUT
SPRING .

SPRING BUTTON
BALL
BODY

'

.

.
-,

1

i
1

1

1

I

I

1

1

1

1

,1
164
17

19

20

21

22

23

24

25._
26

27

274

29-
29

"30 30
A-3I
13i
4 31

31
37

"z-32

33

34

36

311
38

A F 508

BASO3

AF5 1 8

.CYLINDER HEAD
PIPE PLUG
HEAD GASKET

I
I
I

1

I
1'

I
2

I
AF531
AF 529_ .
AF 530

AF 519 s
AF5I0

-.

AF527
AF 526

AF594

AF52B
AF 50 IA,

VALVE. OUTLET
VALVE PLATE --

1

1

1 1

1VALVE INLET
CYLINDER GASKET

.
1

I

1

I
CYLINDER e

PISTON RING .

I

2

I

2

1

1,
-

PISTON SEAL
RIOER RING ,e

. 2 2

-
ve RIOER RING

BRACKET
. .

1

AF 5018

Ai 501F_
AF 560
AF 513A

BRACKET
.

_BRACKET
PISTON ROD ASSEMBLY
ECCENTRIC

--ei- ,

I 1

1

I
I

-_,_

I

f
/
1

I

-705138
AF 513F
AF 5 1 7A

AF 5178

_
ECCENTRIC
ECCENTRICCE N TRI C

2

,
1

COUNTERWEIGHT - . I

1

1

I

I

I
1

I

t---05170-0524
AF625
AF 674

COUNTERWEIGHT
FLAT KEY

.

GRIP' RING
RETAINING RING

,

0633
AF634

FAN

SHROUD. -
1

I
1

1

I
I

4

To rebuild model INAS order A/YIC. k It nmenber K264
To nob' Oa model I IAA or IVA F , ordw Ionics III number K296

s
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PARTS LIST AND 'OPERATING
AND .MAINTENANCE INSTRUCTIONS

FOR MODELS

(,

V.I.
$- ormaimparmisairmsuirourm

iammianim=wirm-;

, ,- ,

_.
-2 . , ,

i.

0. ,.: .

6

41/CF

4VSF STAGED

A

cx-LESS

RECIPROCATING

VACUUM, PUMPS

U I

v.

71,

.41

241' t* Mgr oPa. Cow.

OPERATING AND MAINTENANCE INSTRUCTIONS

FOR

OIL -LESS PISTON COMPRESSORS AND VACUUM PUMPS

CAUTION: Never lubncatc this dry enlless piston ptimp The Teflon filled rings are selflubncsung sod
require,no oil The motor beanngs are grease packed for the life of the bearing.

GUARANTEE: Gasf products are guaranteed against defects in matenal or workinanslup (normal wear of parts
exclurkei) tor a pcnod of one year from date of shipment from factory. Units failing within warranty wad be
repo It or replaced at Gut's discretion, F.0.11 factory.

CLEANING. This unit requires NO flushing. Dust qff filter felts as they become dirty. To replaceSelta. remove
the ple.ic jar. the felt is held in place by an end- cap, and a rivet stud which can readily be pulled out.

dislodged a d enter the unit. 'Remove the shroud, cylinder head, and valve conipements,. Do not re-arrange the

It is not necessary to remove the filters from the -cylinder head as metal chips could be

..aivecomponents Remove the cylinder and rings. Make sure all parts are clean before re-assembling DO NOT
Osc any chlorinated solvents to clean valves, or any liquldsso flush units. THE STAINLESS STEEL VALVES
MAt HE CLEANED WITH WATER. All parts, except the valves, can be cleaned with any industnal.,non
flammable, non toxic. cleaning solvent.

ELECTRICAL: Remove the plate covering the electrical m\skal for wiring instructions.

ASSEMBLY: Install_ piston seals, piston rings, and rider nnep on the piston. Locate nag joints approximately
opposite each other. Attach cylinders_ to bracket with the cylinder screws and lock washers. Tighten screws finger
tight Move pistons to top dead center position. Adjust each cylinder flush with top of piston and torque cylinder
'clews so 83-90 lb. in Re-torque second tirfie. Stack the valve components is order as shown in the detail The
valve kat,u prebent and should jot be adjusted in any way. Install the cylinder head, lock 'washers, and head
screws Therrxhaust portent the cylinder head have been marked by omitting tkc ends of two of the fins. Do
not tighten had screws it this time. Install manifold nuts and seals. on the manifold and maim* into the
elbow fitting, but do not tighten. Install second Valvehead assembly on the °Hifi cylinder and manifold. Torque
all head screws to a5-90 lb. in. 4tenorque again. Position manifold and tighten manifold nut Si to l< turns beyond
hand tight.

# .
INSPECTION: ;regular mspectson may prevent expensive repairs. Do not be slimmers: pump temperature
reaches 150-250' F. when running continuously. If pump or motor shows ondence of overheating or excessive
noise, stop immediately for repairs. '
It is usually quickest and cheapest to send the motor in for 'repair. Authorised IMMO facilities are located at '

BrennerFiedler and Associates Clast,ManufacturingCorporation
Hal° Gundry Avenue 515 Washington Avenue
Paramount. CA 90123 Carlitgdt, Ni 07072
213;636.3206 - 20i/9334484

Gast Manufacturing Corporation
2300 M139
Benton Harbor, MI 49022

,616/926-6171
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OESCniPTION 0,A41,, rat lt 1$

_

1

2

3

4

5

6
7

9

/9
20

24

75

26

27

29

29

eo
31

34

35

39
-40

41

42

8300A
63(X1

13178'

T AA730

it

8144A

t1307
0305I

b3G5

NA503
AF 537

B6C19
BC II5
AF 507

AF 520
AF 546

AF 543

AF 544
AF521
AF5u0
98619
AF541
AF 540 .
AF 561
AF542
AFS1bF

88411
A F 5UOF

A81360
AC446
AF 547

AF 549
AF 567

AF569
Af 5506

j

1

1

*

INLET FILTER
JAR

P'1,ETSTUD
ENO CAP
FELT

RETAINING RING
BOOY
CAP

PIPE PLUG
ELBOW FITTING
HEAD SCREW
LOCKWASHER
CYLINDER HEAD
HEAD GASKET
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Module No: Module Title:

Preventive Maintenance

Approx Time:

1 hour

Objectives:

Submodule Title:

EVALUATION
'es

The learner will. compile 30 out of a possible 35 -point quiz, Quiz will consist of .

(a) one '10 point practicPToblem.where he will demonstrate accuracy and completenes's
in the physical use of a PM tool applied to an actual operating piece of water or
wastewater process equipment; (b) 5 true false questions; (c) 10 multiple choice
questions;(d) 10 matching all concerning PM on water and wastewater equipment.

Practical portion of test will be given in a place separate from the written portion
of the exam so that those working on the written exam will not be bothered by the
practical. Learners will complete the practical after they have completed the written
exam.

Preventive Maintenance Quiz

A. Tite False (1 5) Circle "T" if treu and "F" if false.-

1. T F PMis a way of protecting a valuable investment.

T F A plant log is strictly a confidential record to be kept within the
operation personnel of'a water or wastewater treatment plant.

T F. Alkood inventory is necessary in a PM program so that the operator
can tell at any time what_replacement parts- he has on hand.

T F Equipment cards are to be filed where they are easily accessible by
all maintenance personnel.

5. T F A good PM record will keep the operator updated on what mainfnance
he 'has performed, but is of no value in indicating axising'problems.

Mul le Choice. Circle the letter of the best choice(s) of the answers given.
There y be more than one anger. .)

.1. The rpose of an 0 & M manual is to:

a. Confu the" operator by giving him Mai: information than ,he needs.

b. Give ,the operator the technical infofmation needed to operate and mpintai
his' equipment. -

c. List parts numbers an descriptionsfor replacement.

d. Keep a record4of oper ion and maintenance done on equipment.'

0
1
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2. The 0 & M manual usually includes information on:

'a. Installation, start-up, trouble shooting, maintenance.

b, Technical data on the equipments

c. Manufacturers of pertinent lubrication products.
. --A I,

A good trouble shooting guide should b9 desfgned so that it can bp
followed and understood during an equipment breakdown by:

.

a. The general public

b. Only a well trained maintenance man

c. Any operation or maintenance staff personnel

d., Only a select few staff members

4. POpump curve,shows:

a. Head in feet

b. Size of ippeller

c. Rate in GPM
. .

d. Size of Solids the pump will. handle .

5. An eouipment,card would contain which of the following information?

a. When the last maintenance was performed

Frame size

c. Horsepower

ti d. Manufacturers name

6s When is a good time to begin a PM program?

a. before a piece of equipment is first-startedup.

Once the operator gets the "feel" of running niece of
equipment.

c. After apiece of equipment has beenmaintained several times.
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4. runout gaage can tell you':.

. a. ,How far a piece of equipment will move when started up.

p

b.. The spe8et which the shaft is running.

c. Thee shaft is bent.

d. The impeller, is out of balance.

8. Pressure gauges can help you in determiming:

a. If a pressure sand filter is plugging.,

b. The efficiency of a pump discharge.

c. The drawdown of a *ell.

9. A yoltage'meter can:
,

a. Only,be used by'a certified electrician.'

b. Indicate head loss on a pump discharge.-

c. Indicate fluctuations' in electrical power supply.
a

10. -A PM records system should be kept updated:

a. Once ever6 months

b. Once,,a week
,

c. Daily

d. When'the operator has nothing better to do.

Cr Matching. Match the PM Points on the left with the tools listed on the
right. Mark the Tetters from the column on the right in the blanks

,provided after the numbers on tfiee,left.

1. Packing gland a. Volt-amp meter

2. Force main b. Feeler gaugd

3. Well . c. Runout gauge

,4. Eledtrit motor, starter d. Wrench set

5. -Pump shaft e. Pressure gauge,

9
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6. Pump impeller /\ f Tackometer

7. Electric motor sta ter N., ,g4 Altitude gauge

8. (...ComminAor teeth h. Ohm meter

9.* Grease fitting ' 00tside calipers

10. . Motor §l-haft j. .Grease gun

Practical'

Upon completion of the previous portions of the exam you will proceed to
the designated area for the practical exam.'.Here you will be'obseried
by an instructor on alone to one basis. You will be'gradd by this
instructor in two parts. Partl 'Oral (5 points) and Kart I.I - Manual
Demonstration (5 points). Please be complete and accurate in both
categories as yoil.possibly can.
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Answers to Examination Questions

A.2? T.

, 2. F

T

4. T

5. F

(B.
1. b, c

2. a, b, c

3 c

4. io c

5. b, d

.6. a
4

7. c, d

8. A, b

9. c, d

10. c

C. 1. d

2. e

3. g

5. c
a

6.

7. a

*8. 6

t

C

a.
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D. Instructor will provide'a centrifugal pump with
electric motor of any variety. He will also have
on hand one ortach of folldwing: Volt -amp

remeter; standard grease gu , wheel tackoniter, shaft
runout gauge. The instructor will assiO-students
on a one-to-one basis one of these tools.
Grading will be left to the instruc r'kinter4
pretation of how well the learner has described"
the purpose of the tool as well 'as hi amracy
with it in applying it to the pump.
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